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ABSTRACT: The influence of oil wastes for microbial xylanase production can use sesame oil cake (SOC) as substrate by the filamentous fungi Aspergillus 
niger and Penicillium chrysogenum. The wild and mutated strains of these organisms are grown in Mandel's medium with modified trace elements at ambient 
temperature with pH 6.0 for 6 days. Finally, the mutated strains of both the species produced xylanase in a higher amount. The maximum yield of Xylanase 
was from the UV mutated Aspergillus niger strain. The average production of Xylanase from this species is 0.0415IU/ml. Moreover, the Xylanase is found to be 
cellulase free on this substrate (SOC). 
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INTRODUCTION 

Xylanase is the name given to a class of enzymes which degrade the linear polysaccharide beta-1,4-xyIan [Maria Ines Rezende etal. (2002) into xylose, 
thus breaking down hemi cellulose, which is a major component of the cell wall of plants Okafor et oi (2007). In recent years many pulp and paper industry 
turned towards xylanase for bleaching of papers in inexpensive manner Kang et al. (1996, 1993).The use of xylanases in prebleaching of cellulose pulp has 
become an alternative approach in eliminating chlorine in bleaching and reducing chlorinated organic compounds in bleach plant effluents and it increase 
the brightness of pulp Eriksson, 1985;Viikari et al ., 1994). Xylanase shows great potential for industrial application mainly in the bioconversion of 
lignocelluloses to sugar, ethanol and other useful substances, clarification of juices and wines, improving the nutritional quality of silage and green feed, 
treating animal feed to increase digestibility and the de-inking process of waste papers Bailey et a/.(1993). In animal food industry, xylanases are used to 
encourage the body weight gains of animals (Silversides, 2000). In bread and bakery industry xylanases are used to increase the dough viscosity, bread 
volume and shelf life. 

Microorganisms including bacteria, yeasts and filamentous fungi such as Trichoderma, Bacillus, Cryptococcus, Aspergillus, Penicilliunn, Aureobasidium, 
Fusarium, Chaetomium, Phanerochaete, Rhizomucor, Humicola, Talaromyces and many more produce xylanase Haltrich etal. (1996). In these, fungi produce 
xylanase enzymes extracellularly with a wide range of activities using various substrates both in submerged and solid state fermentation (SSF) processes 
(Mountfort, 1989). Extracellular enzymes ease the extraction procedure. SSF offers distinct advantages over submerged fermentation including economy of 
space needed for fermentation, simplicity of the fermentation media, no requirement for complex machinery, equipment and control systems, greater 
compactness of the fermentation vessel owing to a lower water volume, greater product yield, reduced energy demand, lower capital and low recurring 
expenditures in industrial operation, easier scale up processes, lesser volume of solvent needed for product recovery, superior yields, absence of foam build 
up and easier control of contaminants due to the low moisture level in the system (Suprabha, 2008). 

The most economical way of Xylanase production is by solid state fermentation. Many solid substrates can be used for producing Xylanase (Jeya, 
2005). SOC is one of the solid substrates which have high nutritional content for Xylanase production (Techapun, 2002). The particle size of oil cake was 
relatively smaller than the other substrates giving a higher surface area which would ease oxygen diffusion and nutrient absorption and assimilation by the 
mycelia. So, SOC is a good media for fungal growth (Pangpeikhang, 2005). The objective of our study was to use oil wastes for producing xylanase enzyme 
and to show improvement in production by using UV mutated Aspergillus niger strain. 

2. EXPERIMENTAL SECTION 
Sub culturing the stock culture: 

Two strain Aspergillus niger and Pencillium chrysogenum were collected from, (SIMPRA), Thanjavur. The stock culture is sub cultured on PDA (potato 
dextrose agar) medium and incubated at room temperature for 2 days. 

Solid state fermentation: 

15g of substrate with 25ml of Mandel's medium is taken in a conical flask. The medium composition is that Distilled Water - 1000ml, Urea - 0.3g, 
Peptone - 0.75g, Yeast Extract - 0.25g (NH 4 )2S0 4 - 1.4g, KH 2 P0 4 - 2.0g, CaCb- 0.3g, MgS0 4 .7H 2 0 -0.3 g Trace elements(modified); FeS0 4 .7H 2 0 -5mg, MnCk- 
1.6mg. 
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The medium and the trace elements were autoclaved separately. The flask was cooled down at room temperature and a known amount of sterilized trace 
elements was added. The flasks were then inoculated with Spores of the cultured fungi. Then the flasks containing the organisms were incubated for 6 days 
at the ambient temperature (28±3°C). 

Enzyme Extraction: 

80ml of cold distilled water (4°C) was added to the Solid State Fermentation medium (15 g substrate) after cultivation. The mixture was vigorously 
homogenized for 30 minutes at 200 rpm. The solid biomass residues were separated from the suspension by filtration through Whatmann filter paper 
No.1 .The cell free supernatant was used as the source of crude enzyme preparation. 

i) Estimation of protein and Xylanase: 

The protein was estimated by Lowry's method. To 0.5ml of protein solution, 5.5ml of alkaline copper reagent was added and the contents are mixed 
well. It is allowed to stand at room temperature for 15 min. Then 0.5 ml of folin's reagent was added and mixed immediately. After 30 min, he colour 
developed was read at 640 nm, using spectrophotometer calibrated with reagent blank. The level of Xylanase produced can be assayed using this process. 
The enzyme solution was added to 2% xylan suspension in lOOmM Tris HCI buffer (pH 7.0). Incubated at 55 °C for 30min, then cooled with ice water. The 
insoluble xylan was removed by centrifugation and 0.5ml of supernatant was taken. Add 1ml of 3,5 dinitrosalicylate (0.5%) solution was added. The mixture 
was cooked in boiling water bath. Then the colour measured at 535nm. 

ii) Strain improvement: 

The two wild strains were used for mutational study. The stock fungal cultures were cultured into the newly prepared and sterilized Potato Dextrose 
Agar (PDA) medium. Then the fungal plates were kept under Ultra Violet (UV) radiation for about 2-3min. Then the mutated fungal plates are also incubated 
at room temperature for 2-3 days. After that the same Solid State Fermentation for enzyme production, enzyme assay methods and protein estimation 
methods are followed for mutational strains and the results are tabulated 

3. Results and Discussion 

3.1 Result 

The figure shows the Xylanase activity of the culture supernatant of different strains such as wild and mutated Aspergillus niger and Pencillium 
chrysogenum. The Xylanase activities of the culture supernatants from the given media are mostly utilized by the mutated species. A very high Xylanase 
activity 0.0415IU/ml was seen in mutated Aspergillus niger this is about five times the maximum activity of other species. The results are shown in the below 
Table 1. 

3.2 DISCUSSIONS 

The result shows that UV mutated Aspergillus niger produces Xylanase enzyme when cultured in the media of Sesame Oil Cake (SOC). Most members 
of Aspergillus niger group are notable producers of extracellular enzymes including important plant cell wall hydrolyzing enzymes such as Xylanases 
(Gawande, 1999). Pencillium chrysogenum wild type has the least Xylanase production. The given optimum conditions did not suit this organism to produce 
higher level of Xylanase. The protein levels and Xylanase activities of the crude enzymes preparations from the carbon source however differed significantly. 
The level of protein secreted by wild strain of Pencillium chrysogenum in the media containing SOC was highest among the above said organisms. The lowest 
protein level was found in Aspergillus niger (mutated). 

From the results, the highest Xylanase producing organism contain low protein level and the lowest Xylanase producing organism contain high level 
of protein. High cost of production of hydrolyzing enzyme is a limiting factor in the commercial and industrial applications. One area currently considered as 
cost reduction strategy is the use of waste materials as carbon sources for the production of enzymes. So, the waste materials from oil mills can be used as 
cheapest source for the ease production of Xylanase. In a recent research, carried out by Pandey et al. (1999) produced Xylanase by using Aspergillus niger 
USMAI 1 was found to be 9.5U/g substrate. In another study Xylanase was produced from Pleurotus sp using banana wastes (Reddy, 2003). Our data has 
shown that the mutated type strains of Aspergillus niger and Pencillium chrysogenum can produce extracellular proteins with significant Xylanase activity 
when cultivated in the media of Sesame Oil Cake (SOC). 

4. CONCLUSIONS 

The results obtained from this work strongly indicate that the SSF system using SOC as a substrate is an economical method for the production of 
Xylanase at extremely low operational cost based on the fact that SOC is one of the cheapest and abundant by-products of Sesame Oil industry. The 
cultivation system can easily be modified to enhance the productivity of the enzyme formation by the fungus which will facilitate the scale up processes for 
mass production. The Xylanase produced is characterized and is currently being used for the de-inking processes of Laser printed waste papers. 


REFERENCES 

1. Bailey, M. J., and Viikari.L 1993. "Production of xylanases by Aspergillus fumigotus and Aspergillus oryzoe on xylan-based media", World J. 
Microbiol. Biotechnol. 9:80-84 

2. Beg, Q. K.; Kapoor, M.; Mahajan, L.; Hoondal, G. S. 2001. "Microbial xylanases and their industrial applications: A review". Applied 
Microbiology and Biotechnology 56 (3-4): 326-38 

3. Eriksson K-EL, Kirk TK 1985. Biopulping, biobleaching and treatment of kraft bleaching effluents with white-rot fungi. In C. W. Robinson 
(ed), Comprehensive biotechnology. Pergamon Press, Toronto, pp. 271-294. 


© 2019 The Author(s). Published by Skyfox Publishing Group. 


270 


This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.Org/licenses/by/4.0/l, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 




International Journal of Agricultural and Life Sciences- IJALS (2019), Volume 5 (2) pp.269-272 
http://dx.doi.org/10.22573/spg.ijals.019.sl2200095 
Available online at http://www.skyfox.co 

sky fox 

ISSN: 2454-6127 



4. G.V. Reddy, P.Ravindra Babu,P.Komarajah 2003 Utilization of banana waste for the production of Iignolytic and cellulolytic enzymes by 
solid substrate fermentation using twoPleurotus species 38:1457-1462. 

5. Gawande P.V,Kamal.M.Y 1999 Production of Aspergillus Xylanase by lignocellulosic waste from journal of applied microbiology vol87,No4. 

6. Haltrich D, Nidetzky B, Kulbe KD, Steiner W, Zupancic S 1996: Production of fungal xylanases. Bioresource Tech. 58:137-161. 

7. Jeya.M, Thiagarajan.S and Gunasekaran.P 2005 Improvement of xylanase production in solid-state fermentation by alkali tolerant 
Aspergillus versicolor MKU3. Letters in Applied Microbiology, 41,175-178. 

8. Kang 1996; Kuhad and Singh ,1993 :Biobleaching of pulp and paper industry and to other industrial applications. 

9. Kohli .U,Nigam P.1,Singh .D,Chaudary.K 2001.Thermostable, Alkalophilic & Cellulase free Xylanase production obtained from Enzyme and 
microbiology technology,Vol28,No7,7 . 

10. Maria Ines Rezende, Aneli de Melo Barbosa, Ana Flora Dalberto Vasconcelos, Asae Sakurada Endo .2002. Xylanase production by 
Trichoderma harzianum rifai by solid state fermentation on sugarcane bagasse . Braz. J. Microbiol, vol.33 no.1 

11. Mountfort, D.O. and Asher R.A. 1989.Production of xylanase by the ruminal anaerobic fungus Neocallimastix frontalis. Obtained from Appl 
environ Microbial 55(4);1016-1022 . 

12. Okafor, U. A.1, Okochi, V. 1.1, Onyegeme-okerental, B. M. and Nwodo-Chinedu, 2007. Xylanase production by Aspergillus niger ANL 301 
using agro - wastes.African Journal of Biotechnology Vol. 6 (14), pp. 1710-1714. 

13. Pandey, A., Selvakumar, P., Soccol, C.R. and Nigam, P. 1999 Solid state fermentation for the production of industrial enzymes. 

14. Pang Pei Kheng and Ibrahim, C.O 2005.Xylanase production by a local fungal isolate, Aspergillus niger USM Al 1 via solid state fermentation 
using palm kernel cake (PKC) as substrate Songklanakarin J. Sci. Technol.,, 27(2): 325-336. 

15. Silversides and Bedford,1999:Kung, 2000 In animal food industry, xylanases are used to 

16. encourage the body weight gains of animals. 

17. Suprabha G. Nair, Sindhu. R, Shankar Shashidhar 2008. Fungal xylanase production under solid state and submerged fermentation 
conditions. African Journal of Microbiology Research Vol. 2 (4), pp. 082-086. 

18. Techapun.CCharoenrat. T; Watanabe.M; Sasaki.K; Poosaran.N 2002. Optimization of thermostable and alkaline tolerant cellulase. obtained 
from biochemical engineering journal, voll 2, No2. 

19. Viikari, L., A. Kantelinen, J. Sundquist and M. Linko. 1994. "Xylanases in biobleaching: From an idea to the industry", FEMS Microbiol. Rev. 
13:335-350 


Table 1 Effect of wild and mutated Aspergillus Niger and Pencillium Chrysogenum on the production of xylanase enzyme. 


SI.No 

Strain 

Aspergillus Niger 

Pencillium Chrysogenum 



(IU/ML) 

(IU/ML) 

1 

Wild 

0.0039 

0.0021 

2 

UV-mutated 

0.0415 

0.0171 


Figure 1. Effect of wild and mutated Aspergillus Niger and Pencillium Chrysogenum on the production of xylanase enzyme. 
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